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Abstract 
 Latinos in the United States struggle with the health behaviors and consequences of their 
immigrant status and the social consequences of the acculturation process. The health behaviors 
of Latino expectant fathers differ from those of other expectant fathers and from those of Latinos 
at other stages of life. Because this is potential an important teachable moment for behavioral 
intervention, it is important to determine what factors predict health behaviors in this population. 
This study explores smoking, alcohol and domestic violence as health behaviors of men that 
have the potential to negatively impact the health of the pregnancy and the entire family. 
Participants were recruited through their partner’s prenatal care visits at two county health 
departments in central North Carolina and were surveyed on their health behaviors, demographic 
characteristics and several validated social scales, including the instruments for acculturation, 
relationship satisfaction, and individual stress levels. Based on the data presented here, older 
participants tended to smoke more but drink less than young participants. Higher acculturation 
level and the presence of children in the home were associated with higher rates of domestic 
violence among expectant families. In addition, smoking and alcohol were inversely related to 
one another, likely due to the presence of a large number of young “bingers” in the sample who 
drink greater than five drinks in a day but do not smoke on a daily basis.   
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Introduction: 
 The Latino population of the United States is subject to many social and biological forces 
that may cause their health behaviors to differ substantially from the health behaviors of the 
broader US population. Latinos suffer disproportionately from lifestyle-based diseases, 
presumably due to lack of access to medical care and health education services. Although much 
is known about Latinos who have lived in the US for generations, little is known about the health 
behaviors of Latino immigrants. Immigrant populations tend to vary significantly and most 
available studies have been conducted in areas that Latinos have been immigrating to for many 
generations, such as California or Texas. North Carolina represents a newer receiving 
community where most of the Latino population is made up of first or second generation 
immigrants. It is important to determine whether these populations differ in order to tailor public 
health interventions appropriately1. Nowhere is the lack of unambiguous evidence more obvious 
than in the subject of this paper, the health behavior of expectant Latino fathers. 
Health behaviors among immigrant Latinos might be problematic; this is exacerbated 
when Latinos are expecting a baby as the behaviors of the adults affect not just themselves but 
also an unborn child. Previous work on the topic of health behaviors among non-expectant 
Latinos has created an incomplete picture of the variables that predict smoking, alcohol 
consumption and intimate partner violence. Lower education levels and lower income have been 
clearly linked to higher rates of all three behaviors of interest but the influence of other variables 
is less well understood2-4 Older age appears to predict higher smoking but lower alcohol use 
among Latinos in the United States4,5. 
Studies of acculturation and related variables show differential effects based on gender6. 
Unlike Latina women, Latino men appear to demonstrate no association between acculturation 
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and smoking, or smoking rates becoming lower among more acculturated populations6. Because 
men in Latin America smoke at the same or higher rates as do men in the United States, the lack 
of any association or decrease in Latino men’s smoking with acculturation is to be expected7. 
Acculturation seems to predict more alcohol consumption in certain studies but less alcohol in 
others5,8,9. The relationship between domestic violence and acculturation is somewhat more 
complex with moderately acculturated participants reporting the highest levels of violence, 
presumably due to lack of social support during the transition from immigrant enclave to a more 
assimilated state10. 
The primary difference between this investigation and previously published work is the 
concentration on expectant fathers. Pregnancy is a time when health behaviors can move to the 
forefront of parents’ concerns and become more influential on the couple or family unit, rather 
than solely the on the individual. Risky health behaviors of expectant fathers affect not only their 
own health but the health of their partners and families. The broad effects of these behaviors 
make it important to determine which couples are at higher risk to target interventions to these 
populations and their specific needs.  
Much of the work done with expectant parents has focused on children’s outcomes, with 
less investigation into the effects of the pregnancy on parental health and health behaviors11,12. 
There is evidence that pregnancy may serve as a teachable moment for smoking cessation due to 
fathers’ concerns about how their health behaviors may harm or benefit the health of the 
pregnancy13. However, it is not clear whether this concern or other characteristics of the 
pregnancy translate into actual differences in paternal smoking and other health behaviors. 
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 What follows is an investigation that will attempt to answer some of these questions. 
Cross-sectional analysis enables an exploration of the pregnancy-related variables and social 
characteristics that are predictive of the health behaviors of Latino expectant fathers.  
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Methods: 
Recruitment:  
 Research assistants attended prenatal classes at Durham County Health Department 
(DCHD) and Wake County Human Services (WCHS) to recruit study participants. Once women 
were recruited at the classes, they gave recruiters permission to contact their partner’s to recruit 
the expectant fathers as well. Preliminary research indicated that the majority of Latino 
immigrants in Durham and Raleigh receive prenatal care at one of these two locations. All those 
receiving prenatal care at DCHD are required to attend the prenatal class at the start of their 
pregnancy. Only first time mothers were required to attend the classes at Wake County Human 
Services, so the recruiters relied on nursing staff at the clinic to refer those potential participants 
who had a prior pregnancy. In order to draw additional participants receiving care outside of 
these public health clinics, the research team posted flyers at various locations around town and 
ads were placed with local Spanish radio and print media outlets. Participants were screened in 
person or over the phone and were determined to be eligible if they were at least 18 years old, 
living with an eligible partner, identified as Hispanic or Latino and were current smokers. The 
partner was eligible if she was also at least 18 years old, identified as Hispanic or Latina, did not 
smoke currently and was within the first 25 weeks of pregnancy. 
 
Data Collection: 
 Surveys were administered in person by native Spanish-speaking research staff members. 
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Outcomes Measures:  
Each of three behavioral outcomes (i.e., smoking, alcohol use and domestic violence) was 
dichotomized given non-normal distributions. The smoking variable compared those who 
reported smoking every day over the last month, to those who reported only smoking some days. 
For the alcohol variable, participants were asked how many drinks they have on an average day 
that they drink. Their responses were then coded based on binge drinking criteria for men, of five 
or more drinks. For the domestic violence outcome, three questions were asked of the man and 
his partner, specifying verbal, physical and sexual abuse. Couples were then defined as having 
violence in the household if at least one of the six questions was answered yes.   
 
Potential predictors of health behaviors:  
Participants were asked to identify several demographic and relationship characteristics 
that were included as covariates and potential predictors of the outcomes described above. These 
variables are listed in Table 2 and include length of the couple’s relationship, length of time 
since immigration to the United States and many questions used to create composite scores for 
participants on the psychosocial scales described below. A question essential to this study’s 
focus on expectant fathers was to what degree the current pregnancy was wanted and whether 
participants already had children living with them. The wanted pregnancy question had 
responses choices including “wanted to have a baby now,” “wanted to have a baby later,” and 
“never wanted to have a baby.” The existing children question specified that they should include 
non-biological children (adopted or step-children) living in the household. The income question 
used non-standard monthly income categories that were substituted based on feedback from 
participants in the pilot study. These preliminary findings indicated that the source population 
6 
 
could not readily calculate their annual income because they were likely to engage in seasonal 
and temporary work. Participants were also asked to describe their family’s financial situation, 
beyond just their work income, with response choices describing how able they were to pay bills 
(See Table 1).  
 
Short Acculturation Scale for Hispanics (SASH) 
This scale has been used and validated in multiple Latino populations throughout the 
United States. The version used in this study is a validated, four-item, short version which 
focuses on the use of English versus Spanish in various settings. Language use is a reliable 
predictor of other aspect of the acculturation process. The four items are added together and the 
score is then dichotomized based on the guidelines published by the scale developers14.  
 
Couples Satisfaction Index (CSI-4) 
 This scale uses four questions to quickly assess how satisfied an individual is with his or 
her current relationship. It has been in use for approximately six years and has been shown to 
outperform the reliability of other relationship assessment tools. It is scored by calculating the 
sum of the responses and dichotomized based on a set score determined to separate satisfying 
and unsatisfying relationships15.  
 
Depression Anxiety Stress Scale (DASS-21) 
 This instrument, previously translated and validated in a Spanish-speaking population16, 
uses different items to generate separate scores for   depression, anxiety and stress. Time 
constraints led the research team to choose to use the stress sub-score only.    
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Statistical Analysis: 
 Data analysis was done using Stata version 12. Logistic regression models were run for 
each of the three health behavior outcomes. All three outcomes and many of the independent 
variables were dichotomized and the models were run with both continuous and dichotomous 
variables to verify that the results were not changed substantially by these coding decisions.  
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Results: 
Unfortunately, it was not possible to compare health behaviors across immigrant 
generations or countries of origin because such a large proportion of the sample was born in 
Mexico and classified as first generation immigrants (See Table 1). The frequency distribution of 
the degree to which participants reported wanting to be pregnant at the time of the survey made it 
unlikely that this variable would have the power to serve as a statistically significant predictor of 
any of the behavioral outcomes examined. In our sample, 86% of expectant fathers reported that 
the pregnancy was wanted. 
 
Tobacco: 
Statistically significant predictors of smoking every day, versus smoking only some days, 
included older age, and higher stress (See Table 3). Older participants in this study were likely to 
smoke more, but drink less, than younger participants. This observation must be tempered by an 
awareness of a largely young sample (mean age 29.7 years) necessitated by the inclusion criteria 
that they be partnered with a pregnant woman. The finding that higher stress levels predict more 
cigarette smoking is consistent with past evidence17. 
 
Alcohol:  
Drinking five or more alcoholic beverages in a day was predicted by younger age and 
low acculturation (See Table 4). It is important to note that these two independent variables were 
not correlated in the sample population. Because the alcohol measure chosen is based on binge 
drinking criteria, rather than total consumption over a period of time, the finding that young men 
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are more likely to engage in drinking binges is consistent with similar findings in the overall U.S. 
population18,19.  
 
Domestic Violence: 
Reported violence in the household (verbal, physical or sexual), was more likely in 
families with children and where the man reported being unsatisfied with the relationship (See 
Table 2). In addition, binge drinking and newer relationship were correlated with higher 
probability of violence, although these findings did not reach statistical significance (p=0.09). 
The increased prevalence of intimate partner violence in families with children cannot be 
explained by longer relationships, higher stress levels or any other measured variables, as the 
effect became more pronounced when adjusted for these covariates, moving from an odds ratio 
of 2.05 to 2.70 (See Table 5). 
Based on plausible causality and past research in domestic violence, alcohol consumption 
was included as a covariate in the violence model. Otherwise, the behavioral outcomes were not 
included as independent variables in the other models. The correlation coefficients among the 
outcomes were remarkably low, ranging from 0.05 to 0.13. When tobacco and alcohol were 
included in the same multivariate logistic regression model, we found that those who reported 
binge drinking were less likely to smoke every day and vice versa.  
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Discussion: 
Bingers vs. Consistent Users: 
It is likely that the unexpectedly inverse relationship between tobacco and alcohol use is 
related to recruitment procedures. Because the sample was made up entirely of smokers, 
participants tended to fall into two categories, cigarette/nicotine addicts and binge 
drinker/smokers. Those participants who did not smoke every day were more likely to be those 
who only smoked while drinking, and thus were more likely to drink at higher levels than those 
who reported smoking every day, whether alcohol was involved or not. 
Older participants in the sample were more likely to be daily smokers and less likely to 
binge drink. This finding fits with the overall schema described above that divides participants 
into two categories based on their substance use patterns. These patterns are supported by the 
observation that when alternate variables for smoking and alcohol use were substituted into the 
models, the observed patterns largely disappeared. When smoking was defined as the number of 
cigarettes in the last month or drinking as the average drinks per week, the inverse relationship 
between the two disappeared and age was no longer predictive of either behavior. However, past 
studies of  Latino immigrants to the United States support an overall trend of more smoking and 
less alcohol consumption with age4,5 Based on the findings presented above, we can conclude 
that this pattern appears to be unchanged by the expectant father dynamic being examined here. 
The first group that I will discuss, known here as “bingers,”  smoke while drinking and 
do both in large quantities on some, but not all days, usually just the weekends. These 
participants get classified as high drinkers based on having five or more drinks in a day, but are 
labeled low smokers because they do not smoke every day. Interventions for this group would 
likely be most effective if designed to change both tobacco and alcohol consumption behaviors 
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simultaneously. Many of the techniques aimed at smoking cessation in daily smokers are 
unlikely to work for these participants because their smoking behaviors are less tied to daily 
routines and more related to specific relaxation and recreational activities. In addition, it is likely 
that the addiction component of these behaviors is less biochemical and more behavioral than in 
daily smokers. 
In contrast, the “consistent users” have varying patterns of alcohol consumption but 
generally drink less than five drinks on any given day. They are primarily defined as those men 
who smoke cigarettes every day. Because of this they are more likely to be chemically addicted 
to cigarettes and to have integrated smoking into their daily routine. In these ways they have 
more in common with average U.S. smokers and are likely to respond similarly to existing 
intervention techniques, as long as these techniques are adapted to be culturally appropriate.  
 
Acculturation Effect: 
 The strong negative correlation between men’s acculturation level and alcohol 
consumption is interesting, as it contradicts the immigrant paradox, a general observation that 
immigrants’ health behaviors worsen as they become more acculturated to the U.S. This suggests 
that binge drinking may be strongly tied to Latino culture and thus becomes less prevalent as 
immigrants move towards assimilation with mainstream U.S. culture. It is also possible that such 
a pattern is dependent on the specific subpopulation of expectant fathers whose behavioral 
responses to various stressors may differ from those of other men20. 
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Violence and Children: 
Higher rates of domestic violence in families with children is consistent with evidence 
that women are at higher risk of violence during pregnancy21 and when there are children in the 
home22 who may play a role in keeping the couple together despite conflicts or themselves 
contribute to increasing relationship stressors. This is especially problematic considering the 
many negative consequences to children who witness domestic violence in their homes. These 
effects can include anxiety, depression, post-traumatic stress, and an increased risk of abusive 
relationships as adults23. 
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Conclusion: 
 The two most novel investigations in this study are the expectant fatherhood issue and the 
setting in a newly emerging immigrant receiving community. Compared to findings in 
previously published work, it appears that neither of these two difference have a significant 
influence on the relationship between the other socio-demographic factors included and health 
behaviors. This is essential to the development and expansion culturally appropriate 
interventions within these communities. We found little difference between the findings 
presented here and the patterns observed in more established receiving communities or with men 
who are not necessarily expecting a child. In addition, the variables that speak particularly to 
these dynamics, namely wantedness of pregnancy and country of origin, did not prove useful in 
elucidating these relationships. Wantedness of pregnancy did not correlate with any of the health 
behaviors examined, and there was not enough variability in country of origin to draw any 
meaningful conclusions. Future research in the field should strive to include additional measures 
of these two variables in a broader sample population. 
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Table 1: Demographic characteristics of study participants 
 n % 
Age   
   18-24 65 18.7 
   25-29 116 33.3 
   30-34 109 31.3 
   35-39 35 10.1 
   ≥40 23 6.6 
Race   
   White 166 48.7 
   Black 2 0.6 
   American Indian 5 1.5 
   Multiracial 157 46.0 
   Other 11 3.2 
Education*   
   0-6th Grade 111 32.0 
   7-9th Grade 118 34.0 
   10-12th Grade 88 25.4 
   >12th Grade 30 8.7 
Employment   
   Full-time 226 65.5 
   Part-time 96 27.8 
   Not employed for pay 23 6.7 
Income*   
   Up to $500 per month 75 22.4 
   $501-$1,000 per month 106 31.6 
   $1,001-$1,500 per month 84 25.1 
   $1,501 or more per month 70 20.9 
Country of Origin   
   Mexico 269 77.5 
   Honduras 29 8.4 
   El Salvador 19 5.5 
   Guatemala 10 2.9 
   Columbia 5 1.4 
   United States 3 0.9 
   Other 12 3.5 
*Education levels were coded based on expert consults with knowledge of school systems in 
participants’ countries of origin. 
*In the pilot study, participants had difficulty calculating their annual income so a more 
culturally competent monthly income strategy was developed with their input. Levels reported 
translate to an average annual income of: up to $6000, $6001-$12000, $12001-$18000, $18001 
or more. Depending on the month in which they were recruited, some participants’ annual 
income may be higher or lower if they engage in primarily seasonal work. 
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Table 2: Adjusted probability of outcomes based on multivariate logistic regression. 
 Probability of 
Smoking Every Day 
Probability of Drinking 
5+ Alcoholic Drinks 
Probability of Violence 
in the Household 
Age 
   18-24 Years 
   25-29 Years 
   30-34 Years 
   35-39 Years 
   ≥40 Years 
 
25% 
38% 
37% 
56% 
52% 
 
52% 
62% 
47% 
22% 
51% 
 
32% 
30% 
28% 
36% 
31% 
Relationship Length 
   ≤ 3 Years 
   >3 Years 
 
35% 
39% 
 
45% 
53% 
 
40% 
27% 
Time living in U.S  
   ≤ 3 Years 
   >3 Years 
 
28% 
39% 
 
47% 
51% 
 
25% 
31% 
Education 
   0-6th Grade 
   7-9th Grade 
   10-12th Grade 
   > 12th Grade 
 
44% 
39% 
34% 
27% 
 
47% 
58% 
46% 
46% 
 
26% 
40% 
22% 
35% 
Wantedness of Pregnancy 
   Wanted to have baby now 
   Wanted to have baby later 
   Not sure 
   Did not want to have baby 
 
38% 
37% 
40% 
37% 
 
51% 
44% 
54% 
60% 
 
32% 
32% 
24% 
23% 
Children in household 
   Yes 
   No 
 
34% 
47% 
 
53% 
45% 
 
37% 
18% 
Employed Full time 
   Yes 
   No 
 
36% 
42% 
 
52% 
47% 
 
32% 
29% 
Monthly Income 
   ≤$500 
   $501-$1000 
   $1001-$1500 
   ≥$1501 
 
42% 
34% 
38% 
39% 
 
44% 
57% 
48% 
49% 
 
30.1% 
25.1% 
36.6% 
32.8% 
Financial Security 
   Money for bills + extras 
   Money for bills only 
   Money for bills if cuts made 
   Difficulty paying bills 
 
48% 
40% 
35% 
36% 
 
43% 
53% 
51% 
48% 
 
20% 
31% 
37% 
29% 
Stress 
   Normal 
   Mild 
   Moderate 
   Severe 
   Extremely Severe 
 
28% 
66% 
53% 
46% 
76% 
 
53% 
48% 
47% 
48% 
43% 
 
30% 
32% 
32% 
28% 
35% 
Relationship Satisfaction 
   Satisfied 
   Dissatisfied 
 
37% 
40% 
 
52% 
46% 
 
25% 
57% 
Acculturation 
   Low 
   High 
 
37% 
44% 
 
53% 
22% 
 
31% 
27% 
Alcohol 
   5+ Drinks/day 
   Less than 5 drinks/day 
   
35% 
26% 
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Table 3: Odds of Smoking Every Day  
 
 
Unadjusted OR 
(95% CI) 
Adjusted OR 
(95% CI) 
Age* 1.29 (1.06-1.57) 1.34 (1.05-1.70) 
Relationship Length 1.06 (0.67-1.68) 1.19 (0.61-2.32) 
Time in U.S. 1.13 (0.46-2.77) 1.59 (0.54-4.67) 
Education 0.87 (0.69-1.09) 0.80 (0.61-1.05) 
Wantedness of pregnancy 1.12 (0.89-1.41) 0.98 (0.74-1.30) 
Children in household 0.97 (0.61-1.55) 0.60 (0.31-1.14) 
Employment 0.83 (0.53-1.31) 0.75 (0.43-1.32) 
Income 1.01 (0.82-1.24) 0.98 (0.76-1.27) 
Financial Security 0.99 (0.80-1.23) 0.90 (0.69-1.18) 
Stress* 1.48 (1.25-1.76) 1.52 (1.26-1.83) 
Relationship Satisfaction 0.70 (0.41-1.18) 0.89 (0.48-1.68) 
Acculturation 0.97 (0.43-2.21) 1.32 (0.51-3.45) 
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Table 4: Odds of Drinks 5+ Alcoholic Drinks 
 
 
Unadjusted OR 
(95% CI) 
Adjusted OR 
(95% CI) 
Age* 0.86 (0.71-1.04) 0.79 (0.63-0.99) 
Relationship Length 1.35 (0.87-2.12) 1.33 (0.71-2.50) 
Time in U.S. 1.26 (0.53-3.00) 1.15 (0.44-2.99) 
Education 0.90 (0.73-1.13) 0.97 (0.75-1.25) 
Wantedness of pregnancy 1.01 (0.81-1.27) 1.07 (0.82-1.40) 
Children in household 1.38 (0.87-2.19) 1.36 (0.74-2.51) 
Employment 1.21 (0.78-1.89) 1.26 (0.74-2.13) 
Income 1.03 (0.84-1.26) 1.02 (0.80-1.30) 
Financial Security 0.93 (0.75-1.15) 0.94 (0.72-1.21) 
Stress 0.90 (0.77-1.06) 0.92 (0.77-1.10) 
Relationship Satisfaction 1.23 (0.73-2.09) 1.27 (0.69-2.33) 
Acculturation* 0.33 (0.13-0.81) 0.25 (0.09-0.67) 
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Table 5: Odds of Violence in Household 
 
 
Unadjusted OR 
(95% CI) 
Adjusted OR 
(95% CI) 
Age 1.03 (0.84-1.27) 1.00 (0.78-1.29) 
Relationship Length** 1.14 (0.70-1.86) 0.54 (0.26-1.10) 
Time in U.S. 1.16 (0.44-3.06) 1.31 (0.43-4.02) 
Education 0.94 (0.74-1.20) 1.00 (0.76-1.32) 
Wantedness of pregnancy 1.07 (0.84-1.36) 0.87 (0.65-1.16) 
Children in household* 2.05 (1.20-3.49) 2.70 (1.30-5.60) 
Employment 1.19 (0.73-1.95) 1.15 (0.64-2.07) 
Income 1.09 (0.88-1.36) 1.11 (0.85-1.45) 
Financial Security 1.03 (0.82-1.30) 1.03 (0.78-1.36) 
Stress 1.11 (0.94-1.32) 1.02 (0.84-1.23) 
Relationship Satisfaction* 0.33 (0.19-0.57) 0.25 (0.13-0.47) 
Acculturation 0.84 (0.34-2.07) 0.83 (0.30-2.33) 
Alcohol 1.29 (0.81-2.04) 1.56 (0.93-2.61) 
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Appendix 1 
The Effect of Acculturation on Smoking Cessation in Latino Immigrants:  
A Systematic Review 
 
Abstract 
I reviewed eight articles assessing the association between smoking cessation and acculturation 
in order to inform future intervention design for Latino immigrants in the United States.  I 
performed the search using PubMed and all returned articles were evaluated for the presence of 
inclusion and exclusion criteria. I pulled further studies manually from the bibliography of those 
already identified.  I assessed studies for their use of various acculturation measures, the type of 
smoking cessation intervention utilized and the type of cessation outcome reported. The review 
included articles of a variety of study designs that addressed the research question. Included 
studies looked at acculturation through validated scales, immigrant generation and/or time spent 
in the United States. Most interventions were behavioral but one involved pharmaceutical 
support. Smoking cessation rates were assessed through self-reports with or without biochemical 
corroboration. Results suggest that acculturation is associated with smoking cessation following 
intervention and that immigrants who arrived in the United States more recently or have lower 
proficiency with the English language are not responding as successfully to existing 
interventions as their more acculturated counterparts.  
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Introduction 
 Hispanic immigrants and their descendants are a rapidly growing minority of the 
population in the United States 1. Many health outcomes have been shown to demonstrate lower 
prevalence rates among Hispanic immigrants than in the overall population, consistent with the 
immigrant paradox that foreign-born people are healthier in general than are their native 
counterparts 2.  In terms of smoking prevalence, overall rates are also below the population 
mean, but this trend does not exist among Hispanic men who smoke at approximately the same 
rate as do non-Hispanic men in the U.S. 3 and probably reflects the substantially lower smoking 
rates in Hispanic women. Programs designed to intervene to increase smoking cessation rates in 
Hispanics have found differences in terms of the type of intervention that will be successful 
among different subsets of the Hispanic population. In particular, acculturation levels appear to 
influence the ways in which Hispanic immigrants quit smoking 4. In order to further explain 
these differences and inform future efforts to design culturally sensitive and effective smoking 
interventions for Hispanic immigrants, I reviewed the following literature for demonstrated 
associations between the acculturation level of Hispanic immigrants and their rates of smoking 
cessation and related outcomes. I hypothesized that smoking cessation would increase with 
acculturation as immigrants developed along with the dominant culture responsible for 
intervention design and overall social desirability of the outcome. 
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Methods 
Initially, I identified a sentinel article through consultation with experts in the field. The 
article addressed acculturation as a mediator of smoking cessation efficacy following 
intervention 5. Care was taken to ensure that it was returned by the final search. I performed a 
literature search of the PubMed database on March 26, 2013 with the following search terms: 
acculturation AND smoking cessation AND Latino OR Hispanic. This search yielded 20 articles. 
Based on the inclusion criteria (experimental study design, Hispanic study population, male 
participants, acculturation measure, and cessation outcome) and exclusion criteria (case study or 
non-experimental design, non-Hispanic or all female participants), I eliminated 7 articles based 
on review of the titles. Three articles were cut because they included non-Hispanic participants, 
three because they included all female participants, and one because it did not measure smoking 
cessation as an outcome.  
I reviewed the abstracts of the remaining 13 articles using the same criteria. One 
additional article was eliminated because it included non-Hispanic participants, one because it 
was a non-experimental opinion piece, one because it did not report acculturation data, and three 
because they did not measure cessation as a study outcome. One of the remaining articles 
measured both acculturation and cessation outcomes but did not analyze the relationship between 
the two. Two of the remaining articles were based on the same study data and were thus 
considered together.  
In order to find any remaining studies, I reviewed the bibliographies of the included 
articles for inclusion and exclusion criteria. Seven of the included articles measured 
acculturation, and three of these were not returned in the original search. Of these three, one did 
not analyze cessation by acculturation and the remaining two were included in the analysis 
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below. I then analyzed the resulting final eight articles for their contribution to the current state 
of the literature addressing the study question (Table 1). 
 
Results 
Acculturation Measures 
 The articles included in this review used several different measures of acculturation 
depending on their specific study population and research question. Most used the Short 
Acculturation Scale for Hispanics (SASH), the Acculturation Rating Scale for Mexican-
Americans (ARSMA) or some subset of questions from one of these validated scales. A few of 
the articles chose to use related variables such as years in the U.S., proportion of life in the U.S., 
and/or immigrant status/generation.  
Of the three studies using the SASH, none found a statistically significant association 
between acculturation score and smoking cessation. Two of these studies were well designed 
controlled trials but found insignificant associations due to small sample sizes of 93 and 108 
people 6,7. The third study had much larger samples but looked not at direct cessation outcomes 
but at hypothesized mediators of cessation, awareness of available smoking cessation programs 
and print materials. They found significantly higher levels of program awareness but lower levels 
of print material awareness in more acculturated participants. It is likely these findings have 
more to do with study design and intervention characteristics than any inherent association, as 
distribution of print materials and program publicity were differentially distributed across the 
surveyed communities 8. 
The study measuring ARSMA found no relationship between acculturation and smoking 
cessation following their intervention. They acknowledge differential follow-up rates across 
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acculturation scores but only speculate as to the affect this may have had on their generalizability 
to more acculturated populations 9. The most interesting findings occurred in the studies that did 
not include standard acculturation scales but instead reported smoking cessation associations 
with several related variables. The two studies both include questions about immigrant 
generation, either immigrant/nonimmigrant status or 1st and 2nd versus 3rd generation, and find 
seemingly contradictory affects. The study comparing 1st and 2nd with 3rd generation immigrants 
found more self-reported quit attempts in the 1st and 2nd generation immigrants while the study 
comparing immigrant and nonimmigrant populations found that those identifying as 
nonimmigrants were significantly more likely to remain abstinent 12 weeks following smoking 
cessation intervention. It is difficult to compare these findings directly as they draw different 
lines of comparison (1st vs. 2nd or higher and 1st/2nd vs. 3rd and higher) but they seem to show that 
those who were born in the United States are more likely to respond to cessation interventions 
while those who were born abroad are more likely to be motivated to attempt to quit smoking on 
their own 5,10. Castro et al also find, that the relationship between acculturation and smoking 
cessation is mediated by dependence, as more acculturated participants in their study population 
demonstrated lower levels of dependence, making cessation more successful in general 11. 
These same two studies also analyze their outcomes in terms of English language 
preference, a commonly used proxy for acculturation scales which rely on several language-
related questions. One asked about preferred media language 5 while the other relied on the 
language in which the survey was completed without adequately explaining how that 
determination was made 10. Consistent with their immigrant generation findings, the two studies 
found that greater English language proficiency was associated with greater abstinence following 
intervention but fewer independent quit attempts. Finally, Castro et al also looked at years and 
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proportion of life spent in the U.S. and found very small but statistically significant associations 
between higher values of each and greater likelihood of abstinence following intervention. 
Interventions 
 The intervention, or lack thereof, employed in each study seems to have a strong 
mediating influence of its own on the study’s findings of acculturation’s role in predicting 
smoking cessation. Most studies included in this review involved culturally specific, behavioral 
interventions designed for the particular study population in question. Group based interventions 
were conducted either in a clinic 6 or community center 8 while individual intervention were 
conducted over the phone 5 or in the participant’s home 9. Of these, only one study found a 
significant association between greater acculturation and higher cessation rates 5 while the 
remaining three either found no association 6,9 or did not directly measure cessation and involved 
major design flaws limiting its ability to detect an effect 8. From the observed results in this one 
positive study, there does appear to be a relationship between greater acculturation and increased 
response to behavioral intervention, but it is worth repeating that the purposive choice to make 
interventions especially culturally relevant seems to have its own interaction with acculturation, 
and the possible interaction may be involved in the apparent paradox of differences between 
independent attempts and abstinence. 
 The only relevant study involving pharmacological intervention, transdermal nicotine 
replacement therapy, reports a greater percentage of abstinent participants in both control and 
intervention arms for those participants with higher acculturation scores. While these findings 
were not statistically significant, likely due to small sample size, they do suggest that 
acculturation may be associated with increased smoking cessation rates independent of 
pharmacological intervention. Because participants in both study arms were provided with 
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written materials and “nonspecific encouragement,” it is also possible that this minimal 
behavioral intervention was responsible for the differential smoking cessation rates across 
acculturation score. This finding is consistent with that of the previously described behavioral 
interventions 7. 
Cessation Outcomes 
Two of the reviewed studies relied on self-reports of abstinence or quit attempts; three 
studies employed biochemical validation, either carbon monoxide (CO) or cotinine 
measurement, to corroborate these reports. Self-reports of smoking cessation are notoriously 
unreliable and subject to significant social desirability bias. In addition, these biases are likely to 
be differentially influential across levels of acculturation, as less acculturated participants may be 
less comfortable with interviewers and more intent on pleasing those who are providing the 
intervention, or they may not detect social nuances as readily and be less subject to this effect 
12,13.  
The two studies relying on self-report use two very different outcomes, making direct 
comparisons between the two difficult. Both studies collected data using telephone interviews 
but Castro et al had prior contact with participants through telephone-based interventions, so 
their responses may have been more influenced by social desirability. Castro et al use self-
reported abstinence following intervention whereas Gunderson et al looked at self-report of quit 
attempts within the past year based on a cross-sectional study design. The differences in their 
findings seem to indicate that more acculturate Hispanic participants are more likely to respond 
to smoking cessation interventions but less likely to attempt to quit smoking on their own. These 
differences could also be due to differences in recruitment, since Gunderson et al sampled via 
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random digit dialing across the U.S. and Castro et al relied on volunteer participation in the 
intervention 5,10. 
Of the studies with biochemically validated outcomes, two measured expired CO and one 
used cotinine levels in saliva. Both methods are commonly used measures of tobacco use that 
detect only very recent smoking and are known to be less reliable among Hispanic smokers who, 
on average, smoke more irregularly and with lower levels of dependence than do non-Hispanic 
smokers in the U.S 14-16. None of the studies using biochemical validation found a statistically 
significant association between acculturation and smoking cessation, likely due to small sample 
sizes (93-313) or low variability of acculturation levels within the sampled population 6,7,9. 
Overall, the reviewed studies found that more acculturated participants had higher 
abstinence rates following smoking cessation interventions. These findings were not always 
statistically significant but were consistent across a range of intervention types, acculturation 
measures and study populations. Studies looking at less specific outcomes, such as knowledge, 
attitudes and independent quit attempts, did not have consistent findings and were subject to 
greater design flaws. 
 
Conclusion 
Despite efforts to design culturally sensitive and appropriate smoking cessation 
interventions, these findings suggest that more can be done. Less acculturated Latino 
immigrants, despite having better overall health and higher independent quit rates, are not 
responding to existing smoking cessation interventions as successfully as are more acculturated 
Latinos. This indicates that while interventions are generally designed to be culturally sensitive, 
culture is a moving target and one that is being more successfully hit as it approaches that of the 
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dominant U.S. population. In order to improve outcomes for recent, or less acculturated 
immigrants, it may be necessary to consult with those engaged in smoking cessation in 
immigrants’ countries of origin rather than relying on community organizations in the U.S. that 
are staffed primarily with a more acculturated subset of the Latino population. 
Next steps for the field will involve assessing barriers to smoking cessation particular to 
newly immigrated Latinos, and direct analysis of the interaction between acculturation and other 
mediators of cessation outcomes. In order to enhance understanding of smoking behaviors of 
Latinos in the United States it will be necessary to follow participants throughout their smoking 
careers, often starting in adolescence and ending in a number of different processes or events that 
lead to smoking cessation. The role of acculturation throughout these experiences is likely to 
play a key role in the ways that smokers respond to various societal pressures but future efforts 
will need to target a broad cohort of Latino immigrants and their descendants in order to 
elucidate these relationships. 
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Table 1: Summary of Smoking Cessation Studies of Latino Immigrants Assessing Immigrant Acculturation 
 
 
 
